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In the Claims: 

1- (original) Ainethodoffabricatu,6averticali«icroelectn,mechaiiicaJd^^^^^ 
the method comprising the steps of: 

providing a bulk substrate; 

selectiveJy creating strong bond regions and weak bond .^gions on said substmtr. 

providingafirstbondedsemiconductorlayerverticallysupportedonsaid • 

substrate; 

creating an electrode on said first botided semiconductor layer, said electrodes 
corresponding to said weak bond regions; 

creating an actuatable element disposed opposite said electrode; 
removing said first semiconductor layer fiom said buDc substrate; and 
bonding said first semiconductor layer to a second semiconductor layer. 

2- (original) The method of claira 1 further comprising the step of aligning said 
first semiconductor layer with said second semiconductor layer having similarly 
positioned electrodes. 

3. (original) The method ofclaim 2, wherein said aligning step is mechanical 
alignment. 

4. (original) Hie method of claim 2, wherem said aligning step is opticaJ 
alignment. 
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5- (original) Themethodofclaiml ftttthercomprisingthestepofcreatiogan 
electrode on said second seiniconductor layer. 

6. (original) Ue method of claim 5. wherein said s^ond semiconductor Jayer 
has semiconductor device portions on said weak bond ngioos. 

7. (origind) The method of clai^ 1, wherein the ratio of areas of said strong 
bond regions to said weak bond regions is greater than 1. 

8. (original) Themethodofclaiml.wher^intheratioofbondstrengthsofsaid 
strong bond regions to said weak bond regions is greaterthaa 1. 

9. (original) The method ofclam I further comprisingthe step of 
interconnecting said first semiconductor layer with said second semiconductor layer. 

10. (original) The method of claim 9, wherein said step of interconnecting is 
implemented at the edge of said semiconductor layers. 

M. (original) The method ofclaim 10, wherein said step of interconnecting is 
electrically coupling. 

12. (originat) TTie method of claim 10, wherein said step of interconnecting is 
optically coupling. 
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13. (originaO TU method of claim 9, wherein said step of intercoonecUng is 
performed vertically through said semiconductor layers. 

14. (originaJ) The method of claim 5, farther comprisingthe steps of: 
removing said second semiconductor layer from said bulk substrate; and 
bonding said second semiconductor layer to said first semiconductor layer. 

15. (original) The method of claim I, farther comprising the steps of; 

providing an Nth scndconductor layer vertically supported on said bulk substrate. 

said Nth semiconductor layer having strong bond regions and weak bond regions; 
creating an electrode on said Nth semiconductor layer, said electrode 

oorre.spondingto said weak bond regions; 

removing said Nth semiconductor layer fi-om said bulk substrate; and 
bonding said Nth semiconductor layer to an (N^I)th semiconductor layer. 

16. (original) The method of claim 15, when^in MEMs devices aie formed from 
any two of said N semiconductor layers. 

17. (original) The method ofclaiml, farther comprising the step of: 
dicing said bonded semiconductor layers to form one or more dies. 

18. (original) The method of claim 17, farther comprisingthe step of. 
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mtercoanecti.^ said bonded semiconductor layers after said dicing «ep. 

J9- (original) The method ofclaim 18, further comprising the step of: 
fomiing edge com^ectors on the boundary of said one or more dies. 

20. (original) The method of chum 19 v^ere/„ said edge connectors serve as 
diagnostic conductors to determine health of individiuU die layers. 

21. (withdrawn) A vertical MEMs device comprising: 
a bulk substrate on a wafer; 

a first selectively bonded semiconductor layer vertiaUIy supported on said 

substrate, wid bonded semiconductor layer contaming weak bond regions and strong 
bond regions; 

a second selectively bonded .semiconductor layer vertically supported on said firat 
selectively bonded semiconductor lay«; 

wherein an electrode and an actualable element are created at or on said weak 
bond regions; 

wherein said electrode and said achjatablo element are disposed opposite each 
other, and 

wherein said electrode and said aotuatable eicmcrt vertically spans said first 
selectively bonded semiconductor layer and said second selectively bonded 
semiconductor layer. 
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22. (withdrawn) A verticaj MEMs device formed on a die comprising: 
a bulk substrate on a waf^, 

a first selectively bonded semiconductor layer verlicafly supported on said 
substrate, said bonded semiconductor layer containing weak bond regions and strong 
bond regions; 

a second selectively bonded semiconductor layer vertically supported on said first 
selectively bonded semiconductor layer; 

wherein an element and an aotuatable element are created at or on said weak bond 
regions; 

wherein said element and said actuatable element vertically spans said first 
selectively bonded semiconductor layer and said second selectively bonded 
semiconductor lay^, and 

wherein said die is formed by dicing said bonded semiconductor layers. 

23. (withdrawn) ITje circuit of claim 22, wherein said die is rotated about its 
vertical axis to form a wiring stack. 

24. (original) The method of claim 1, wherein said bulk substrate includes a 
buried oxide layer. 

25. (original) Tl»e method of claim 24, wherein said buried oxide layer is formed 
by ion inq}lantatioa 
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26. (original) A method of fabricating a multi layer microfluidic device, the 
method comprising the steps of: 
providing a bulk substrate; 

selectively creating strong bond regions and weak bond regions on said substrate; 
providing a first bonded layer vertically suppotied on said substrate; 
creatijig a port on said first bonded layer, said port coiresponding to said weak 
bond regions; 

creating a channel mechanically coupled to said port; 
removing said first layer from said bulk substrate; and 
bonding said first layer to a second layer. 

27. (original) The method of claim 26 iurther comprising the .«!tep of aligjiing 
said first layer with said second layer having similarly positioned ports. 

28. (original) The method of claim 27, wherein said aligning step is mechanical 
alignmetit. 

29. (original) The method ofolaim 27. wheiein said aUgning step is optical 
alignment. 

30. (original) Tlw method ofdaim 26 fijtther comprising the step of creating a 
port on said second layer. 
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31. (originaj) TTie method of claix,, 30, wherein said second layer has 
microfluidic device portions on said weak bond regions. 

32. (original) m method of claim 26, wherein the ratio of areas of said strong 
bond regions to said weak bond regions is greater than 1. 

33. (original) The method of claim 26, wherein the ratio of bond strengths of 
said strong bond regions to said weak bond regioas is greater than 1. 

34. The method of clam 26 ftirther comprising the step of interconnecting said first 
layer with said second layer. 



IS 



35. (original) The method of claijn 34, wherein said step of interconnecting 
implemented at the edge of said first and said second layers. 



36. (original) TTre method of claim 35, wherein said step of interconnecting is 
performed vertically through said first and said second layers. 

37. (original) The method of claim 34, further comprising the steps of: 

removing said second layer from said bulk substrate; and 
bonding said second layer to said first layer. 
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38. (original) The method of claim 26. fiuther comprising the steps of 

l-oviding an Nth layer verticaflysuppoxted on ^idbuile substrate, saidN* 
having strong bond regions and weak bond regions; 

creatingaport on said Nth layer,saidportc«respondingto said weak bond 
regions; 

removing .said Nth layer from said bulk substrate; and 
bonding said Nth layer to an (N-l)th layer. 

39. (original) The method of claim 38. wherein micn,fl„idic devices are fonned 

from any two of said N layera. 

^- (originaO 'n,emethodofcla.m26.f«rtheroomprisingthestepof: 
dicing said bonded laycrsto form one or more dies. 

41. (original) The method of claim 40, fimber comprisingthe step of: 
intercomiecting said bonded Uyers after said dicing step. 

42. (original) JU n^cthod of claim 41, fUther comprisingthe step oft 
forming edge comieclors on the boundaiy of said one or more dies. 

43. (originaj) The method of claim 42 wherein said edge connectors serve as 
diagnostic indicators for determining the health of individual die layers. 
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44. (origmal) The method of claim 26, wherein said buJk substrate includes . 
buried oxide layer. 



45- (Original) Jb. method of claim 44, wherein buried oxide layer is Wd 
by ion iinplantation. 



46. (^vitbdrawn) A multilayer microfluidic device comprising: 
a bulk substrate on « wafer, 

a first selectively bonded layer vertically supported on said substrate, said bonded 
layer containing weak bond regions and strong bond regions; 

bonded ?iT' ""'"''"'^ ""^■^'5' ^PP*^'* selectively 

wherein deconstructed ports and deconstructed channels are created at or on said 
weak bond regions, and 

wherein said ports and channels vertically span said first selecti vely bonded layer 
and said second selectively bonded layer. 

47. (withdrawn) A multilayer microfluidic device fonned on a die comprising: 
a bulk substrate on a wafer, 

a first selectively bonded layer vertically supported on said substnrte, said bonded 
layer containing weak bond regions and strong b<xad regions; 

a .second selectively bonded layer vertically supported on said first selectively 
bonded layer; 
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«l»r^ <.«K»,a«c,«, ^ ^ are exceed « 0, „„ «Ud 

weak bond regions; 

'M^^mrn^^ ^„e„ v«ti«lly ,p™ fta ^^^^ 
and aaid sMood sel«ai,B|y twndwl layer, and 

"ho,™ «d die i, t.™.d by dickg ^ b«nd«i s«„«„ri««, 

48. (»iftd„„„, Th.oircui..fcUi„.47.»l.a,i„»,.ddici,r«,ud.b^,i« 

vertical axis to fom\ a stack. 
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